HE, and fever was recorded as an event, and outcome was recorded as recovered, deterioration, or death. The patients were managed as per the standard of care for CRCs, both during inpatient stay and day care.
The primary end point of the study was liver transplant (LTx), survival, or death within a year of registration. For analysis of risk factors predicting mortality, patients undergoing transplantation were grouped with survivors and terminally ill patients were clubbed with nonsurvivors.
Standard definitions used in the study a. Ascites was either overt or detected during ultrasound screening. Diagnostic paracentesis was performed in all patients during each of the admission with an intention to detect SBP b. SBP was defined by ascitic fluid's polymorphonuclear cell count >250 cells/mm and/or ascitic fluid culture positivity c. RD included hepatorenal syndrome (HRS)-acute kidney injury (AKI) [5, 6] d. Refractory ascites was diagnosed as per the International Ascites Club criteria [6] e. Variceal bleed was graded as per the Baveno guidelines [7, 8] f. HE was defined as an episode of neurological and neuropsychiatric abnormality revertible after an effective ammonia-lowering treatment and graded according to the West Haven grading [9] g. Sepsis was considered when skin, urine, sputum, bronchial secretions, or blood culture was positive. When culture was negative, fever, leukocytosis, and/or raised procalcitonin were considered as surrogate markers for septicemia.
Exclusion criteria
Exclusion criteria were patients with extrahepatic portal vein obstruction, those with noncirrhotic portal fibrosis, those with acute liver failure, noncirrhotics with hepatocellular carcinoma, defaulters to treatment, those lost to follow-up, or those with incomplete data. Overseas patients were excluded as they were direct referrals for LTx workup. Others excluded were patients who were lost to follow-up after initial registration or were not reachable through telephonic calls.
The consort chart of the study is shown in Figure 1 .
Statistical analysis
Mortality was considered as the primary outcome variable. Waitlist mortality was calculated for those listed for LTx. It was defined as the number of deaths on the waiting list divided by the sum of the number of patients on the waiting list at the start of the period and the number of patients activated over the period, expressed as a percentage.
For comparative analysis, the cohort was divided into the following two groups: survivors and nonsurvivors.
Descriptive analysis was done using mean and standard deviation for quantitative variables and frequency and percentages for categorical variables. The ordinal variables were compared by median and interquartile range. Independent sample t-test, Chi-square test, and Mann-Whitney U-test were used to test the statistical significance of the differences between the two groups. For analyses of risk factors that were associated with mortality, univariate logistic regression analysis was followed by multivariate forward step-wise logistic regression analysis for variables that were statistically significant in univariate analysis. P < 0.05 was considered statistically significant.
The ethics committee of the institution approved the study.
rEsults

Baseline characteristics
There were 227 survivors and 87 nonsurvivors. The two groups were similar in terms of age and gender. The mean age was just above 50 years, and men outnumbered women by approximately six times in both the groups. The etiology and comorbidity between the two groups were comparable [ Table 1 ].
Among 75 (23.9%) patients, 45 received living donor LTx and 30 received diseased donor LT.
Mortality during waiting period
At the end of 1-year follow-up, there were 227 (72.3%) survivors.
The mortality rate at 1 year was 27.7%, and the waitlist LTx mortality rate was 33.8 deaths/100 patient-years.
Comparison of survivors and nonsurvivors
Compared to survivors, significant proportion of nonsurvivors belonged to CTP C score (P = 0.031), with higher median MELD at first admission (16 vs. 20, P < 0.001) and at last follow-up (18 vs. 26, P < 0.0001) and more frequent CRCs (4 vs. 1; P < 0.001). Sixty-seven (29.5%) survivors and 6 (6.9%) nonsurvivors had no CRC; the remaining had at least one CRC [ Table 1 ].
Patients who underwent LT workup during the study period (n=384)
Excluded ( 
Comparative morbidity
A total of 684 CRCs were noted during the follow-up period. There were 401 episodes of CRC in survivors (1.76 episodes/ patient) and 283 episodes among nonsurvivors (3.25 episodes/ patient). The difference in the average number of CRC encountered was significantly higher in nonsurvivors (ANOVA P < 0.01). Overall, HE, RD, infection, and variceal bleeding were the CRCs significantly associated with death [ Figures 2-5 ]. Moreover, significantly higher proportion of nonsurvivors had a combination of two or more CRCs during follow-up [ Table 2 ].
Cirrhosis-related complications during successive admissions
In the first admission, variceal bleed (17.2% vs. 4%), SBP (11.5% vs. 4.4%), HE (34.5% vs. 15.4%), and RD (29.9% vs. 11.9%) were statistically significant in nonsurvivors (P = 0.05). In subsequent admissions, the number of complications was comparable in the two groups but with a proportional reduction in individuals (death, transplanted) [ Figure 6 ]. RD (P < 0.001) in the second and third admissions, P = 0.001, was statistically significant among nonsurvivors. On univariate logistic regression analysis [Table 3a ], variceal bleed, SBP, HE, and RD in the first admission; variceal bleed and RD in the second admission; and sepsis and RD in the third admission were associated with significant mortality. On multivariate logistic regression analysis [Table 3b ], variceal bleed (odds ratio [OR]: 5.6 and 8, 2.23-14.42, P < 0.001) and RD at the first admission (OR: 2.9, 1.46-5.74, P = 0.002) and RD in the second admission (OR: 3.74, 1.5-9.3, P = 0.004) had the strongest association to mortality.
Model for End Stage Liver Disease dynamics
There was a wide range of interval between successive admissions, ranging from 2 days to 11 months with significant change in the MELD with each admission that was largely influenced by the CRCs during each admission. Comparing baseline MELD and at last follow-up, MELD was significantly high among nonsurvivors [ Table 1 ].
disCussion
Liver disease burden in India is enormous with 22.2 deaths/100,000 population attributed to cirrhosis by the Global Health Observatory data from the World Health Organization. [10] According to the present study, the 1-year mortality rate in patients with cirrhosis of liver was 27.7%. It was higher in patients with advanced liver disease as evidenced by higher MELD score and higher frequency of CRC at registration. Those with RD had poor rates of survival. Those with variceal bleed during the first admission had worse survival. Beyond the fourth admission, nearly all CRCs were associated with worse outcomes. These observations indicate that patients with more advanced liver disease and RD at the time of registration need to be prioritized for diseased donor LT or even an early living donor transplant.
CRC correlated with the severity of liver disease and the degree of portal hypertension. The recurrence of CRC has a significant impact on the morbidity and mortality in ESLD patients. [11, 12] In our study, nonsurvivors compared to survivors had major complications such as refractory ascites (25.3%), HE (7.2%), RD (6.4%), SBP (3%), and variceal bleed (2.64%) at the time of registration and at follow-up (Mann-Whitney P < 0.05 and P < 0.0001, respectively). This is similar to the observations by Huo et al. who reported that patients who died had higher baseline MELD levels than survivors and their mortality risk increased as the frequency of complication episodes increased. [13] RD in our series was 17.3% (39 patients) in survivors and 50% (44 patients) in nonsurvivors (P < 0.001), and this in our study, we strongly believe, is the significant "hit" in predicting mortality.
RD is an important prognostic factor in ESLD. Hypovolemia and infection are the most frequent causes of renal failure in these patients. Mortality is higher in patients with HRS and infection. [14] The incidence of mortality, infections, and CRC is higher with worsening severity of AKI. Progression is significantly more common in nonsurvivors than survivors. [15] A combination of HE and RD is associated with worse prognosis and on most occasions, they are the terminal events occurring secondary to other complications such as variceal bleed, SBP, ascites, and bacterial infection. [16] Summarizing, the waitlist mortality at the end of 1 year in those listed for LTx was 27.7%, and the waitlist mortality rate was 33.8 deaths/100 patient-years. The nonsurvivors had higher frequency of CRCs and often in combinations. For the future, prioritizing the patients for LT should be based on the presence and type of CRCs with better management strategies for RD. 
